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Qxe  desert  soil  at  the  V&val  Ordnance  !Dest  Station,  China  Lake, 
Callfonxla  has  a  high  concentration  of  minerals,  particularly  In  the 
dry  lake  beds,  and  has  created  a  serious  corrosion  problem  for  under¬ 
ground  pipes.  Qiese  pipes  have  had  short  life  because  of  extensive 
outer-s\]rface  corrosion.  For  example,  a  butane  gas  distribution  line 
consisting  of  a  2-lnch  standard  weight  black  steel  pipe,  asphe^t  coated 
and  wrapped,  failed  In  approximately  one  year.  In  another  case,  an 
uncoated,  cast  Iron  water  pipe  failed  after  a  few  years  of  service. 
Because  of  such  failures,  a  test  was  established  In  an  alkali-flat  at 
NOTS  to  evaluate  various  pipe  Insulating  materials.  Ihe  first  three 
Inspections  have  been  prevloxisly  reported,  and  this  report  contains 
results  of  the  fo\irth  and  fifth  inspections. 


nESCRIPTION  OF  TEST  INSTALLATION 

Nine  60-foot  sections  of  both  2-lnch  bare  and  2-lnch  Insvilated 
test  pipe  were  laid  In  parallel  trenches  3  feet  deep  and  spaced  k  feet 
apart.  Ihree  sections  are  bare.  One  of  these  sections  Is  galvanized 
steel,  the  second  is  black  steel,  and  the  third  Is  copper.  A  fourth 
mixed-pipe  section  Is  also  bare  and  consists  of  20-foot  lengths  of 
galvaxilzed  steel,  black  steel,  and  copper,  dielectric  coupled  to  form 
one  60 -foot  section.  The  five  remaining  sections  consist  of  steel  pipe 
covered  by  a  variety  of  Insxilatlng  materials.  The  test  pipes  are 
connected  to  an  existing  10-lnch  asbestos  covered  pipe  carrying  cold 
water.  The  connections  are  shown  In  Figure  1.  The  three  60-foot 
sections  of  bare  pipe  were  Installed  In  July  i960.  The  mixed  section 
of  bare  pipe  and  the  five  sections  of  Insulated  pipe  were  Installed  In 
June  193^ •  A  detedled  description  of  each  section  of  pipe  Is  as  follows: 

1.  Bare  galvanized  steel  pipe:  Type  I,  standard  weight.  Zinc 
coating  conforms  to  Federal  Specification  VW-P-4o6a. 

2.  Bare  black  steel  pipe:  Type  I,  standard  weight.  Conforms  to 
Federal  Specification  WW-P-h06a. 

3*  Bare  copper  pipe;  Type  K,  straight  drawn  tube.  Conforms  to 
Federal  l^clfl  cation  WW-T-799a. 

Beure  gc^.vanlzed  steel  -  black  steel  -  copper  pipe:  Each  length 
conforms  to  the  weights  and  specifications  for  the  corresponding  type 
above.  The  dielectric  couplings  used  between  each  length  have  a  metallic 
cover  with  a  threaded  dielectric  Insert. 


5-  Steel  pipe  coated  with  ’bltmniixoxui  coating;  Coating  consists 
of  one  coat  of  coal  tar  primer,  10  mils  thick,  coined  "by  a.  coat  of 
coal  tar  enamel  also  10  mils  thick.  Ohe  coating  was  applied  according 
to  Specification  for  I  protective  system  and  coxil'orms  to 

MIL-P-15147. 

6.  Steel  pipe  wrapped  with  plastic  tape;  Ihe  tape  Is  three 
Inches  wide,  10  mils  thick  and  Is  made  of  polyvinylchloride.  It  Is 
spirally  wrapped  with  a  l/2>inch  overlap.  !Ihe  tape  does  not  conform  to 
a  military  specification. 

?•  Steel  pipe  wrapped  with  resln-lmpregnated  glass  cloth;  The 
cloth  Is  three  Inches  wide  and  is  about  15  mils  thick.  It  is  spirally 
wrapped  with  a  l/2-lnch  overlap.  !Ihe  glass  cloth  conforms  to  MIL-C- 
19663  and  the  resin  to  MIL-R-7575A. 

8.  Steel  pipe  with  unheated  GLlsonlte;  An  asphaltic  resinous 
material  surrovindlng  the  steel  pipe  In  granular  form  and  extending 
radially  five  Inches;  no  heat  vafi  applied  to  the  pipe  to  melt  and  con¬ 
solidate  the  gllsonlte. 

9»  Steel  pipe  with  heated  Gllsonlte;  An  asphaltic  resinous 
material  surrounding  the  steel  pipe  In  granular  form  and  extending 
radially  five  Inches.  The  pipe  was  heated  for  a  time  which  melted  the 
asphaltic  material  and  consolidated  it  around  the  pipe. 


ISSFECnON  PROCEDURE 

The  test  pipes  are  Inspected  periodically  to  visually  determine 
their  condition.  QrlglnedJLy,  inspections  were  made  anniially,  hut  now 
are  made  semi-annually  because  corrosion  Is  accelerating.  New  test 
holes  are  dug  at  each  Inspection  so  that  the  condition  of  the  pipes  can 
be  determined  In  undisturbed  earth.  The  amoiuat  of  rust  and  corrosion 
of  the  pipe  Is  observed  and  recorded;  representative  areas  are  photo¬ 
graphed.  Samples  of  the  soil  and  ground  water  are  taken  at  each  Inspec¬ 
tion  and  are  analyzed  later.  Since  different  portions  of  the  pipes  are 
exposed  at  each  Inspection  and  the  hel^t  and  chemical  content  of  the 
ground  water  continually  varies  throughout  the  year,  variations  In  the 
condition  of  the  pipe  will  occur. 


RESULTS 


a.  Porurth  Inspection,  July  1961 

Inspection  holes  were  dug  near  the  ends  of  each  test  pipe 
in  soil  xmdisturbed  by  previous  inspections.  The  pipes  were  approxi¬ 
mately  two  Inches  above  the  water  table  suad  the  soil  sijrroundlng  the 
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pipes  and  insulation  appeared  to  be  saturated. 


Individually  trenched  bare  pipes.  Bie  galvanized  steel  pipe 
bad  acquired  a  cover  of  light  rust  and  small  flakes  of  loose  scale. 
There  was  no  visual  evidence  of  the  zinc  plating  on  the  pipe  svirface. 
The  black  steel  pipe  had  a  cover  of  medium  rust  and  moderately  large 
flakes  of  loose  scale.  Some  nist  discoloration  was  observed  in  the 
s\irroundlng  soil.  The  copper  pipe  was  uncorroded  and  had  remained 
clean  like  a  mill  finish. 

Mixed  bare  pipes  dielectric  coupled.  Approximately  30  percent 
of  the  galvanized  pipe  was  covered  by  a  light  rust  and  the  other 
70  percent  was  covered  with  zinc  that  had  become  dark  gray  in  color. 

The  black  steel  pipe  heid  a  cover  of  medium  rust  and  sceile.  The 
appearance  of  this  pipe  was  about  the  same  as  the  one  individually 
trenched  except  the  rust  was  heavier  and  the  scale  tl£pater.  The 
s\irroundlng  soil  had  acquired  a  hCavy  rust  discoloration.  The  copper 
pipe  was  uncorroded  and  the  surface  was  clean  like  a  mill  finish. 

Remaining  five  pipes.  Of  these  the  one  with  the  bituminous 
coating  had  a  cover  of  medium  rust  and  rather  large  flakes  of  loose 
scale.  There  was  no  evidence  of  the  bitumen  on  the  pipe,  but  the 
surrovmding  soil  was  highly  discolored  by  it.  Both  the  pipe  wrapped 
with  plastic  tape  and  the  pipe  wrapped  with  resin-impregnated  glass 
cloth  were  rust-free  and  appeared  to  be  in  excellent  condition.  There 
were  a  few  places  where  the  plastic  tape  had  been  nicked  with  shovels 
and  these  spots  were  rusted.  Rust,  however,  had  not  spread  beyond  the 
nicks,  i^proxlmately  60  percent  of  the  pipe  Insulated  with  unheated 
gilsonlte  had  heavy  rust  euid  scale.  The  last  pipe  to  be  inspected  had 
been  covered  with  heated  gilsonlte.  After  the  gilsonlte  was  removed, 
it  was  fo\and  that  about  half  of  the  pipe  was  covered  with  heavy  rust 
despite  good  gilsonlte  consolidation.. 

b.  Fifth  Inspection,  February  1962 

Since  the  water  table  is  higher  during  winter  months, 
most  of  the  pipes  were  submerged  at  the  fifth  inspection,  but  some 
were  partly  out  of  the  water  because  they  were  located  where  the  water 
table  was  lower. 

Individually  trenched  bare  pipes.  The  galvanized  pipe  was  com¬ 
pletely  covered  with  a  light  to  medium  rust  and  small  flakes  of  loose 
scale;  no  zinc  plating  remained  on  the  pipe.  The  pipe's  condition 
remained  practically  unchanged  from  that  in  the  July  I961  inspection, 
except  perhaps  that  the  rust  was  slightly  heavier.  The  black  steel 
pipe  was  heavily  rusted  with  a  tight  scale.  The  copper  pipe  was 
dimpled  by  small  pock  marks  and  had  the  appearance  of  having  been  given 
an  acid  bath. 
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Mixed  "b^e  pipes  dielectric  coupled.  What  was  left  of  the  zinc 
coating  of  the  guvanlzed  pipe  liad  turned  black  In  color  and  the 
remaining  surface,  approximately  60  percent,  was  covered  by  a  light, 
loose  rust.  !D)e  black  steel  pipe  had  a  cover  of  light,  loose  rust, 
but  no  visible  scale.  The  copper  pipe  was  pock  marked  and  In  much 
the  same  condition  as  the  Individually  trenched  copper  pipe  with  the 
appearance  of  having  been  given  an  acid  bath. 

Remaining  five  insulated  plpea.  !Ihe  section  with  the  bituminous 
coating  had  a  thin  hard  layer  of  the  bitumen  on  its  surface  btit  the 
layer  was  badly  chipped  by  shovels.  !Ihese  spots  were  beginning  to 
rust.  Hhe  last  ixispectlon  reported  that  the  surrounding  soil  was 
highly  discolored  by  the  bitumen,  i^parently  the  bltximen  redeposlts 
on  the  pipe  when  the  temperature  of  the  soil  decreases.  Roth  the 
plastic-tape -wrapped  euid  the  resin-impregnated  glass  cloth  wrapped 
pipes  were  In  excellent  condition.  The  pipe  with  the  unheated  gll- 
sonlte  arowd  It  had  a  cover  of  medium  rust  emd  a  tight  scale;  the 
pipe  with  the  heated  gilsonlte  was  covered  with  medium  rust. 

c.  Soil  and  Grovuad  Water  Analyses 

Samples  of  the  soil  and  the  ground  water  are  taken  at 
each  inspection.  Chemical  analyses  of  all  samples  tedcen  thus  far  are 
given  in  Thble  I  and  Dable  II. 
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Analysis  by  Hornkohl  Laboratories,  Bakersfield,  California 
Analysis  by  Fruit  Gtrowers  Laboratory,  Santa  Paxila,  California 


IlSble  II.  Ground  Water  ilnalysis  (parts  per  million) 
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oT  Uiaaerground-Flpe  Itest  Inatallatlon.  Pipes  are  spaced  ^  feet  apart 
and  Burled  ^iproxijaBtely  3  Feet  Deep 


